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(54) THIN ELECTRONIC CIRCUIT COMPONENT AND ITS MANUFACTURE AND 
MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
circuit component which can be manufactured in 
reduced number of processes, and to provide a method 
and device for manufacturing a thin electronic circuit 
component in which the length of a production line can 
be made short, leading to a reduced production area. 
SOLUTION: A conductor pattern 20 including an 
antenna coil 22 is formed on one face of film 10. An 
electronic component 30 is fixed to the film 10 with 
temporary fixing liquid 40. A cover film 60 is laminated 
on the film 10 so that the conductor pattern 20 and the 
electronic component 30 can be covered, and the 
electronic component 30 is connected with the conductor 
pattern 20. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thin shape electronic-parts 
circuit of the shape of a suitable film to start a thin shape electronic-parts circuit and apply to a non- 
contact method especially. 
[0002] 

[Description of the Prior Art] As a thin shape electronic-parts circuit, things, such as an IC card , a film 
computer, and an electronic paper, are known, for example. Such thickness is thin-shape-ized with 0.25- 
0.76mm. 

[0003] The IC card used now is the thing of a contact process. That is, the end-connection child for 
connecting with R/W equipment electrically on the surface of an IC card has exposed, and R/W 
equipment reads data from IC chip in an IC card through this end-connection child, and it is made to 
write in data. 

[0004] Research and development in thin shape electronic-circuitry parts like the IC card of a non- 
contact formula is being done to the IC card of such a contact process in recent years. The antenna coil 
is laid underground in the IC card, and R/W equipment reads data from IC chip in an IC card through an 
antenna coil by radio, and it is made to write in data in the IC card of a non-contact formula. These 
people are also advancing trial production examination about the IC card of this non-contact formula. 
[0005] 

[Problem(s) to be Solved by the Invention] When these people added examination about the IC card 
which performs trial production examination and has been tried recently, and its manufacture method, it 
became clear that there are the following problems. That is, when it sees about the IC card itself, it is the 
problem of being the structure with many processes. Moreover, when it sees about the manufacture 
method of an IC card, it is the problem that the length of a production line is long and the area of a 
production floor becomes large. 

[0006] In addition, these problems pose a problem similarly in thin shape electronic-circuitry parts, such 
as not only an IC card but a film computer, and an electronic paper. 

[0007] The 1st purpose of this invention is to lessen the number of processes and offer the possible 
electronic-circuitry parts of manufacture. 

[0008] The 2nd purpose of this invention is to offer the manufacture method of the thin shape electronic- 
circuitry parts which the length of a production line can be shortened, therefore can narrow area of a 
production floor, and its manufacturing installation. 
[0009] 

[Means for Solving the Problem] (1) In order to attain the 1st purpose of the above, this invention is 
equipped with the covering film laminated to the above-mentioned film so that a film, the conductor 
pattern containing the antenna coil formed in the whole surface of this film, the electronic parts fixed by 
the above-mentioned film and the fixing fluid while connecting with this conductor pattern electrically, 
and the above-mentioned conductor pattern and the above-mentioned electronic parts may be covered. 
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By this composition, a conductor pattern can thin-shape-ize electronic-circuitry parts as monolayer 
structure formed only in the whole surface of a film. 

[0010] (2) In order to attain the 2nd purpose of the above, connect the above-mentioned electronic parts 
with the dryness process which this invention dries the paste printed by the whole surface of a film, and 
forms a conductor pattern, and the element-placement process which carries electronic parts in the 
above-mentioned conductor pattern formed in one side of the above-mentioned film, and fixes by the 
temporary fixing fluid at the above-mentioned conductor pattern, and make the lamination process 
which laminates a covering film on the above-mentioned film have. By this method, since the conductor 
pattern is formed only in the whole surface of a film, it reduces a dryness process and may shorten a 
production line. 

[001 1] (3) the above (2) -- setting -- desirable - this dryness process - a light beam ~ the above- 
mentioned paste - irradiating - dryness or be made to carry out heat hardening By this method, the 
overall length of a dryer can be shortened and a production line may be shortened fUrther. 
[0012] (4) Let wavelength of the above-mentioned light beam preferably be wavelength with the large 
absorption coefficient to the above-mentioned paste, and the large permeability to the above-mentioned 
film in the above (3). By this method, contraction of a film can be made small, therefore prior annealing 
down stream processing is lost, and a production line may be shortened further. 

[0013] In order to attain the 2nd purpose of the above, (5) this invention The element-placement process 
which carries electronic parts in the above-mentioned conductor pattern formed in one side of a film, 
and is fixed by the temporary fixing fluid, The above-mentioned electronic parts are connected to the 
above-mentioned conductor pattern, and it has the lamination process which laminates a covering film 
on the above-mentioned film, the above-mentioned lamination process While the above-mentioned 
covering film with a paste is heated and pressurized and is laminated on the above-mentioned film, the 
end-connection child of the above-mentioned electronic parts fixed on the above-mentioned conductor 
pattern is connected to the above-mentioned conductor pattern. By this method, since lamination and 
part connection can be simultaneously made at one process, a production line may be shortened. 
[0014] In order to attain the 2nd purpose of the above, (6) this invention A printing / application means 
to print or apply a temporary fixing fluid to the element-placement position of the film with which the 
conductor pattern was formed in one side, It has an element-placement means to carry electronic parts in 
the above-mentioned conductor pattern formed in one side of the above-mentioned film, and the 
lamination and part cocurrent connection means which laminate a covering film on the above-mentioned 
film while connecting the above-mentioned electronic parts to the above-mentioned conductor pattern 
[0015] 

[Embodiments of the Invention] Hereafter, the IC card which are the thin shape electronic-circuitry parts 
by 1 operation gestalt of this invention is explained using drawing 1 - drawing 16 . First, drawing 1 - 
drawing 3 are used and the composition of the IC card by this operation gestalt is explained. Drawing 1 
is the plan of the IC card by this operation gestalt, drawing 2 is the A-B-C-D cross section of drawing 1 , 
and drawing 3 is the important section expanded sectional view of drawing 2 . 

[0016] As shown in drawing 1 , IC card 100 consists of a film 10, a conductor pattern 20 formed on the 
film 10, and electronic parts 30, such as IC chip connected to the conductor pattern 20 through the end- 
connection child 32. A part of conductor pattern 20 constitutes the loop-like antenna coil 22, and the 
antenna coil 22 is connected to electronic parts 30 by the conductor pattern. In this operation gestalt, the 
number of turns of an antenna coil 22 are considered as one turn. Moreover, electronic parts 30 and the 
film 10 are being fixed to the temporary fixing fluid 40. 

[0017] The width of face Dl of IC card 100 is 54mm, and length LI is set to 85.6mm, and it makes it the 
the same size as the so-called credit card and the so-called telephone card. The thing of the square whose 
width of face D2 is 3mm is used for electronic parts 30. The width of face D3 of an antenna coil 22 and 
width of face D4 of a conductor pattern 20 are set to 0.2mm. The end-connection child 32 is used as 
0.15mmm angles. In addition, although the end-connection child's 32 width of face is illustrated in the 
state of illustrating, more greatly than the width of face of a conductor pattern 20, this is on account of 
illustration and the end-connection child's 32 width of face is narrower than the width of face of a 
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conductor pattern 20 in fact. 

[0018] Next, the cross-section composition of the IC card by this operation gestalt is explained using 
drawing 2 . In addition, the same sign as drawing 1 shows the same portion. On the film 10 of IC card 
100, printing formation of a conductor pattern 20 and the antenna coil 22 is carried out. On a film 10, 
while the electronic parts 30, such as IC chip, are fixed by the temporary fixing fluid 40, it was directly 
joined to the conductor pattern 20, and the end-connection child 32 of electronic parts 30 has flowed 
electrically. With the pastes 50, such as a hot melt, the covering film 60 is being fixed by the lamination 
and, as for the film 10 and the covering film 60, a conductor pattern 20 and electronic parts 30 are being 
fixed between the film 10 and the covering film 60. On the film 10 and the covering film 60, printing 
formation of the printing sides 70 and 72 is carried out. 

[0019] Furthermore, it was directly joined to the conductor pattern 20, and the end-connection child 32 
of electronic parts 30 has flowed through electronic parts 30 electrically while the temporary fixing fluid 
40 is fixed on a film 10 so that it may expand to drawing 3 and may be shown. Maintenance fixation of 
the electronic parts 30 is further carried out between the film 10 laminated with the paste 50, and the 
covering film 60. In addition, illustration of the portion of an antenna coil is omitted in drawing 3 . 
Thickness H of IC card 100 by this operation gestalt has carried out [ thin shape ]-izing with 0.25mm. 
[0020] The structural feature of the IC card by this operation gestalt is in the following point. That is, 
formation of the conductor pattern by Ag paste of an IC card is taken as the monolayer-ized structure of 
only one side of a film. By the method tried recently, the screen-stencil process for forming the 
conductor pattern by the side of one side in both sides of a film to a conductor pattern and the thing it 
was made to form an antenna coil especially, and a subsequent dryness process can be abolished, and the 
number of processes can be reduced. Moreover, by making an IC card into monolayer-ized structure, it 
can thin-shape-ize and can be made the thickness of 0.25mm. 

[0021] Next, the manufacturing process of the IC card which are the thin shape electronic-circuitry parts 
by this operation gestalt is explained using drawin g 4 . In addition, about the detail of each process, it 
mentions later using drawing 5 - drawing 15 . The manufacturing process of the IC card by this 
operation gestalt The lamination by printing of Ag paste printing of a process P10, laser dryness of a 
process P20, and the temporary fixative of a process P30 or an application, electronic-parts loading of a 
process P40, and heating and pressurization of a process P50 and cocurrent connection of electronic 
parts, sheet cutting of a process P60, It consists of each process of pattern printing of both sides of a 
process P70, R/W (R/W) inspection of a process P80, and appearance cutting of a process P90. 
[0022] Hereafter, the detailed content of each of these processes is explained using drawing 5 - drawing 
15 . Ag paste printing of a process PI 0 is a part of process which forms a conductor pattern 20 on a film 
10, as shown in drawing 2 . that is, it is shown in drawing 5 - as ~ a film 10 top - a conductor - 
printing formation of the pastes 20a and 22a is carried out the screen version 200 with which the circuit 
pattern of an electronic circuitry was formed uses for printing « having - a squeegee 210 - a conductor 
- Pastes 20a and 22a are printed so that it may become the circuit pattern of an electronic circuitry, and 
an antenna coil 

[0023] Here, as the quality of the material of a film 10, transparent PET (polyethylene terephthalate) or 
white PET is used, and the 75 micrometers - 100 micrometers thing is being used for the thickness. A 
film 10 is supplied to the manufacturing installation of an IC card as a roll film. The 250mm thing is 
being used for the width of face of a film 10. the conductor by which printing formation is carried out - 
Ag paste is used as pastes 20a and 22a a conductor - as pastes 20a and 22a, for example, Cu paste can 
be used besides Ag paste As the quality of the material of a film 10, the plastic material other than PET, 
such as PVC (polyvinyl chloride) and a polyimide, can be used. 

[0024] one printing using the screen version 200 as shown in drawin g 6 here ~ the conductor for IC 
cards of two or more sheets - card printing section 20c which consists of pastes 20a and 22a is printed 
simultaneously In the example shown in drawing 5 , form four card printing section 20c crosswise [ of a 
film 10 ], it is made to form three card printing section 20c in the move direction (longitudinal direction 
of a film 10) of a squeegee, and 12 card printing section 20c is simultaneously formed by one printing, 
card printing section 20c - the conductor for every card - Pastes 20a and 22a are printed 
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[0025] Next, laser dryness of a process P20 is explained using drawing 7 . the conductor printed at the 
process shown in drawing 5 in the laser dryness in this operation gestalt the laser emitted from the 
source 220 of non-contact processing, for example, a laser light source, to Pastes 20a and 22a the line 
of the cross direction of a film — uniform - irradiating - a conductor — the medium of Pastes 20a and 
22a is momentarily dried evaporation or by carrying out heat hardening for this reason, a conductor ~ if 
a laser beam is passed by the film bearer rate, dryness will end a paste a conductor — by making the 
resin in a paste solidify, resistance is lowered and a conductor pattern 20 and an antenna coil 22 are 
formed 

[0026] that in which the laser wavelength chosen at this time penetrates or reflects a film 10 — it is — a 
conductor — it is made for a paste to use what is absorbed A PET bright film has an absorption band in 
the wavelength of 9-10 micrometers, and the wavelength of 1 micrometer is in a transparency 
inclination. Moreover, in ordinary temperature, Ag paste is absorbed 5 to 10% on the wavelength of 1.06 
1 .06 micrometers, and when liquefied, an absorption coefficient rises further. Then, it is made to use an 
YAG laser with a wavelength of 1.06 micrometers as a laser light source 220. 

[0027] Since only Ag paste is heated by using an YAG laser, about contraction of the film 10 by heating 
of a film 10, it does not become a problem. Although it is made to progress to presswork by the method 
tried recently after performing annealing processing which heats a film with a heating furnace before the 
presswork shown in drawing 5 and making a film into the state where it contracted beforehand, since the 
film itself is heated since the heating furnace by far infrared rays is used, and the problem of contraction 
occurs, the dryness process for this annealing processing becomes unnecessary. 
[0028] moreover, PET it is the material of a film 10 in the case of [ whose ] a C02 laser (wavelength of 
10.6 micrometers) - also receiving ~ absorption wavelength ~ it is - PET - heating - a conductor - 
since Ag of a paste is also absorbed, while selecting the output value of a C02 laser and carrying out 
whole heating of the PET ~ a conductor - it can dry as well as an YAG laser by heating a paste 
[0029] furthermore, laser radiation - replacing with - electromagnetic energy - a conductor - carrying 
out stoving of the paste or carrying out the scan of the non-contact energy beams, such as an electron 
beam, to a line ~ a conductor ~ it also becomes possible to carry out stoving of the paste 
[0030] By using such laser and electromagnetic energy, an electron beam, etc., dryness of the same 
grade as far-infrared furnace 150degreeC and 5 minutes is attained for a short time (1 or less minute). 
[0031] in addition, this operation gestalt - setting - a conductor - although Pastes 20a and 22a are 
dried and it is made to form a conductor pattern and an antenna coil, it is also possible to manufacture an 
IC card according to the following processes P30-P90 on a film 10 beforehand using the film of the 
shape of a roll currently formed with aluminum material or copper material by for example, the etching 
metallurgy group pattern depositing method or the metal coil coil magnetization method 
[0032] Next, printing or an application of the temporary fixative of a process P30 is explained using 
drawing 8 . In addition, illustration of an antenna-coil portion is omitted after drawing 8 , and explains a 
manufacture process. 

[0033] As shown in drawing 8 , it is on a film 10, and a dispenser 230 is used for the position in which 
electronic parts are carried in electronic-parts loading of the process P40 mentioned later, and the 
temporary fixing fluid 40 is printed or applied to it. As the quality of the material of a temporary fixing 
fluid, the thermoplastic hot melt softened at 100 degrees C - 130 degrees C is used. Or you may use 
thermoplastics. Moreover, it is also possible to replace with a hot melt and to use UV hardening resin 
etc. As an application area of the temporary fixing fluid 40, it is the same as electronic-parts size (for 
example, 3x3 mm area), or area is applied widely for a while (printing). 

[0034] the temporary fixing fluid 40 - ordinary temperature - liquefied - viscosity ~ it is high, and in 
case temporary fixation of the electronic parts (50 micrometers in for example, thickness) carried in an 
electronic loading process is carried out and electronic parts are conveyed to the lamination of a process 
P50, temporary fixation is carried out with adhesion which does not produce position gap 
[0035] Next, electronic-parts loading of a process P40 is explained using drawin g 9 . As shown in 
drawing 9 , at the nose of cam of the loading machine nozzle 240 of a bare chip, adsorption conveyance 
is carried out and the electronic parts 30, such as a bare chip of IC, are positioned on a conductor pattern 
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20. Here, as the terminal 32 of electronic parts 30 is located in the predetermined terminal area of a 
conductor pattern 20, it carries electronic parts 30 on a conductor pattern 20. Since the temporary fixing 
fluid 40 is applied in the process P30 on the film 10 5 electronic parts 30 are fixed by the temporary 
fixing fluid 40 on a film 10. The end-connection child 32 of electronic parts 30 is formed by the metal 
wire ball bonding method or the gilding bump method. Except for the portion by which the end- 
connection child 32 is formed in the rear face of electronic parts 30, i.e., the field in which the end- 
connection child 32 is formed, protection insulation processing has been performed to the circuit pattern 
of a bare chip by PIQ (polyimide) insulation. The end-connection child 32 is inserted into the conductor 
pattern 20 formed with Ag paste by heating / pressurization process mentioned later, and electrical 
installation can be obtained according to it. The amount of protrusions of a terminal 32 is set to 5-50 
micrometers. 

[0036] As explained in drawing 8 , since the temporary fixing fluid 40 is applied to a somewhat larger 
area than the size of electronic parts 30, electronic parts 30 are fixed to a film 10 or a conductor pattern 
20 all over the rear face. Moreover, connection fixation also of the end-connection child 32 is carried out 
at a conductor pattern 20. Therefore, fixed area of electronic parts 30 is greatly made with 2 (whole 
surface of 3mm angle) 9mm. By the method tried recently, since it is only fixation by the end- 
connection child 32, fixed area is 2 (0.2mm angle x2 place) ( 0.4mm, since connection intensity had 
received all mechanical stress only by the terminal area, to connection resilience having been weak, 
fixed area is enlarged and the bond strength of 20 times or more is obtained with this operation gestalt at 
simple comparison. 

[0037] Next, cocurrent connection of the lamination by heating and pressurization of a process P50 and 
electronic parts is explained using drawing 10 and drawing 1 1 . In drawing 10 , the thing of the same 
thickness is being used for the covering film 60 with the same material as a film 10. That is, transparent 
PET or white PET is used for the covering film 60, and the thickness is a 75-100-micrometer thing. The 
whole surface of the covering film 60 is beforehand coated with the paste 50. Here, the hot melt is used 
as a material of a paste 50. Thickness of a paste 50 is set to 80 micrometers. In addition, you may use 
other binders other than a hot melt. 

[0038] The film 10 with which electronic parts 30 were carried between the hot rolls 250,252, and the 
covering film 60 with which the paste 50 was coated are introduced, and a film 10 and the covering film 
60 are laminated with the hot roll 250,252. The hot roll 250,252 uses the roll made of steel, and in order 
that it may prevent roll deformation and may pressurize a paste, flattening is also performing it 
simulta neously with a lamin ation. 

[0039] At this time, as shown in drawin g 10 , a conductor pattern 20 is also simultaneously connected 
with the terminal 32 of electronic parts 30. Here, the lamination pressure is made into 20 kgf/cm2, and, 
simultaneously with the lamination of a film 10 and the covering film 60, cocurrent connection of the 
terminal 32 of electronic parts 30 and a conductor pattern 20 can also be performed by making heating 
energy into 130 degrees C. 

[0040] In addition, by using a temporary fixing fluid like a hot melt as adhesives which fix electronic 
parts, compared with the case where for example, anisotropy electric conduction adhesives are used, 
material cost is cheap, and can make electronic-parts connection in a short time, and it has the advantage 
of high degree of accuracy not being required of the loading precision of electronic parts. 
[0041] When it sees about material cost, anisotropy electric conduction adhesives are about 1 0 times as 
many cost as this to hot-melt material or a binder. Moreover, generally pressurization and the heating 
time of anisotropy electric conduction adhesives are about 2 seconds / the chip of hot-melt material. 
[ about 10 times ] furthermore, the loading precision by anisotropy electric-conduction adhesives looks 
like [ the equipment precision of mum unit being required, in order to catch an electric-conduction 
particle and to make it bite since the particle size of an electric-conduction particle is several 
micrometers at the time of loading ] the alignment parallelism of a chip and a pattern, and squareness, 
and they receive, and in the method using a hot melt etc., since they do not mind an electric-conduction 
particle, they can respond enough in the general precision (about about **50 micrometers) of a 
Therefore, a facility price, process control cost, and improvement in the speed can be attained. 
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[0042] In addition, a lamination can also use the flat press other than a method with a hot roll. 
[0043] It is possible to make mostly into a flat surface (20 micrometers or less) the protrusion (a part for 
chip thickness) of a portion by which the electronic parts after the lamination which poses a problem 
when performing a lamination process were carried after the connection process of electronic parts, and 
flattening down stream processing after the lamination tried recently can carry out by making electronic- 
parts connection simultaneously like this operation gestalt by the lamination which does not carry out 
roll deformation as it is unnecessary as tried recently. In addition, when the amount of protrusions after a 
lamination is large, you may be made to perform flattening processing after a lamination if needed. 
[0044] By this operation gestalt, it can carry out at one process by the electronic-parts cocurrent 
connection lamination of a process P50 to electronic parts, the dryness junction process of a conductor 
pattern, and 2 of a lamination process processes having been required for by the method tried recently. 
Therefore, production-line length can be shortened. 

[0045] Here, in forming a conductor pattern 20 with etching or a wire, it forms the low melting point 
solder (melting point : 100 degrees C - 150 degrees C) and In alloy layer of the low melting point of for 
example, a Sn/Bi system on the conductor pattern 20. On the other hand, a conductor pattern 20 is [ with 
the end-connection child 32 formed by the golden wire ball bonding method or the gilding bump 
method ] connectable with the end-connection child 32 with heating / pressurization process. 
[0046] Next, sheet cutting of a process P60 is explained using drawing 12 . In a sheet cutting process, 
die laminated sheet is cut in a predetermined size using the sheet cutter 260,262. Crosswise [ of a film ], 
the number of the IC cards explained in drawin g 6 is four, they make one unit 12 IC cards which 
become three trains in the length direction, and the size to cut serves as 250mmx300mm size. 
[0047] Next, pattern printing of both sides of a process P70 is explained using drawing 13 . To each of 
the BURA blanket drum 270,272, the ink 280,282 which adhered to the drum of a design pattern in four- 
line 3 train size is imprinted, and the printing sides 70 and 72 of a design pattern are further offset from 
the BURA blanket drum 270,272 on the front face of a film 10 and the covering film 60 to it. 
[0048] In addition, the printing sides 70 and 72 may be made to carry out pattern printing at the outside 
surface of a film 10 and the covering film 60 beforehand. 

[0049] Next, R/W (R/W) inspection of a process P80 is explained using drawing 14 . In an inspection 
process, it inspects by writing in data on radio and reading the written-in data to electronic parts 30, 
using the communication inspection machine 290. Total ****** ma y also improve inspection a 
sampling inspection only to a predetermined number of electronic parts to 12 electronic parts in one 
sheet. 

[0050] Next, appearance cutting of a process P90 is explained using drawin g 15 . since there are 12 IC 
cards in one sheet as mentioned above ~ an appearance cutting process - a press — appearance 
processing is carried out at the electronic-parts size of card size, using metal mold 300 Then, it packs up 
and ships. 

[0051] In this operation gestalt, when thickness of a film 10 and the covering film 60 is set to 75 
micrometers - 100 micrometers, thickness of a paste 50 is set to 80 micrometers and thickness of 
electronic parts 30 is set to 50 micrometers, the thickness of the IC card which are the electronic- 
circuitry parts completed by appearance cutting shown in drawing 14 is 0.25mm, and thin-shape-izing is 
possible for it. In addition, even when thickness of a film and a covering film was set to 50 micrometers, 
thickness of a paste was made into 20 micrometers of bottoms, and 80 micrometers of bottoms by the 
method tried recently and thickness of electronic parts was set to 50 micrometers, there was 0.3mm of 
thickness of an IC card in the maximum section, and it was 0.25mm in other portions. Therefore, thin- 
shape-izing is more possible than what is tried with this operation gestalt recently. 
[0052] Next, the whole manufacturing installation composition by the consistent roll, to, and the roll 
method for manufacturing the IC card which are the electronic-circuitry parts by this operation gestalt is 
explained using drawing 16 . 

[0053] The roll-like PET film 10 is supplied to the screen-stencil machine 500 for performing Ag paste 
printing of a process P10. As for the film with which Ag paste was printed, laser dryness of a process 
P20 is performed in the laser dryer 510. Next, in the fixed quantity application machine 520, printing or 
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an application of the temporary fixative of a process P30 is performed. On a temporary fixing fluid, 
electronic-parts loading of a process P40 is performed by the bare chip loading machine 530. A bare 
chip is supplied to the bare chip loading machine 530 from 1 chip separation and a feeder 535. A 
laminator 540 performs cocurrent connection of the lamination by heating and pressurization of a 
process P50 and electronic parts. The sheet cutting machine 550 performs sheet cutting of a process P60 
after a lamination. Furthermore, pattern printing of both sides of a process P70 is performed by the 
printing machine 560. Next, R/W (R/W) inspection of a process P80 is conducted by the communication 
inspection machine 570. The punching machine 580 performs appearance cutting of a process P90, and, 
finally packing of the IC card which is a finished product is performed by the baler 590. 
[0054] The facility centralized-control computer 600 controls operation of each manufacture machines 
500, --, 590. Information, such as a design and a burst size, is inputted into the host computer 700, and 
based on the information stored in the host computer 700, the facility centralized-control computer 600 
controls operation of each manufacture machines 500, --, 590, and manufactures an IC card 
automatically. 

[0055] As explained above, in this operation gestalt, the dryness process is only one process of a process 
20. Three dryness processes were required of the method tried on the other hand recently. That is, in the 
manufacture method tried recently, the 3rd dryness process for junction of the 1st dryness process after 
forming a conductor pattern on the surface of a film, the 2nd dryness process after forming a conductor 
pattern in the rear face of a film, and electronic parts after carrying electronic parts on a conductor 
pattern was required. Since a dryness process is made with one process with this operation gestalt to it, 
the length of chamber of a drying furnace can be set to one third by this process shortening. 
[0056] Moreover, as the dryness method, since it was made to dry using a far-infrared lamp, the length 
of chamber of a drying furnace was required of the method tried recently about one process 15m. In 
addition, as dryness conditions at this time, it considers as the drying temperature of 120 degrees C - 150 
degrees C, and the drying time is 3 minutes - 5 minutes. The length of chamber of a drying furnace can 
be set to 5m by performing laser dryness like this operation gestalt to it. In addition, the baton for 
dryness is made into 2 seconds. 

[0057] Therefore, in the method tried recently, it receives a thing and the total length of chamber of the 
drying furnace required for the dryness process of three processes can shorten the length of chamber of a 
drying furnace with 5m with this operation gestalt by [ which was 45m ] considering as the laser dryness 
process of one process. Therefore, the production floor area which arranges a production facility can be 
reduced to one ninth about a dryness process. Moreover, power consumption can be reduced to 
abbreviation 1/7 by considering as the laser heating of one process from the far-infrared heating furnace 
of three processes. 

[0058] Furthermore, in this operation gestalt, production-line length can be shortened like the method 
tried recently by making lamination and electronic-parts connection simultaneously compared with the 
case where the connection process and lamination process of electronic parts are made into another 
process. 

[0059] therefore, the production-line length (about 100m) of the method tried by shortening of a dryness 
process, and the process of a lamination and electronic-parts cocurrent connection recently 25m - it 
can be shortened ~ production floor area ~ about -- a ** space can be formed with one fourth 
[0060] Moreover, formation of the conductor pattern by Ag paste of an IC card is taken as the 
monolayer-ized structure of only one side of a film. By the method tried recently, the screen-stencil 
process for forming the conductor pattern by the side of one side in both sides of a film to a conductor 
pattern and the thing it was made to form an antenna coil especially, and a subsequent dryness process 
can be abolished, and the number of processes can be reduced. 

[0061] Moreover, by making an IC card into monolayer-ized structure, it can thin-shape-ize and can be 
made the thickness of 0.25mm. 

[0062] Next, the composition of the IC card by other operation gestalten of this invention is explained 
using drawing 17 and drawing 18 . Drawing 17 is the plan of the IC card by this operation gestalt, and 
drawing 18 is the A-B-C-D cross section of drawing 17 . In addition, the same sign as drawing 1 and 
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drawing 2 shows the same portion. 

[0063] As shown in drawing 1 , IC card 100 A consists of a film 10 5 conductor pattern 20A formed on 
the film 10 5 and electronic parts 30, such as IC chip connected to conductor pattern 20 A through the 
end-connection child 32. A part of conductor pattern 20A constitutes loop-like antenna-coil 22A, and 
antenna-coil 22A is connected to electronic parts 30 by conductor pattern 10A. In this operation gestalt, 
the number of turns of antenna-coil 22 A are considered as three turns. Width of face D5 of an antenna 
coil 22 is set to 0.07mm. Moreover, electronic parts 30 and the film 10 are being fixed to the temporary 
fixing fluid 40. 

[0064] Antenna-coil 22A is taken as the arrangement which does not form the return line of an antenna 
coil between the terminals 32 of electronic parts as arranges a circuit line and arranges the antenna-coil 
starting point and a terminal point between the two-piece connection pads of an electric terminal 32. 
[0065] Next, the cross-section composition of the IC card by this operation gestalt is explained using 
drawing 1 8 . In addition, the same sign as drawing 17 shows the same portion. On the film 10 of IC card 
100A, printing formation of a conductor pattern 20 and the antenna coil 22 is carried out. On a film 10, 
while the electronic parts 30, such as IC chip, are fixed by the temporary fixing fluid 40, it was directly 
joined to the conductor pattern 20, and the end-connection child 32 of electronic parts 30 has flowed 
electrically. With the pastes 50, such as a hot melt, the covering film 60 is being fixed by the lamination 
and, as for the film 10 and the covering film 60, a conductor pattern 20 and electronic parts 30 are being 
fixed between the film 10 and the covering film 60. On the film 10 and the covering film 60, printing 
formation of the printing sides 70 and 72 is carried out. 
[0066] 

[Effect of the Invention] According to this invention, the number of processes is lessened and 
manufacture can do electronic-circuitry parts. 

[0067] Moreover, according to this invention, on the occasion of manufacture of thin shape electronic- 
circuitry parts, the length of a production line can be shortened, therefore area of a production floor can 
be narrowed. 



[Translation done.] 
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